A controlled prospective study compared the performance of 14 patients with dementia of Alzheimer type (DAT) and 14 patients with Huntington's Disease (HD), who were matched for overall level of dementia, on a battery of semantic and episodic memory tests. The DAT patients were significantly more impaired on measures of delayed verbal and figural episodic memory, and in addition showed a more rapid rate of decline on tests which depend upon the integrity of semantic knowledge (naming, number information, similarities and category fluency). In contrast, the HD patients were significantly worse, and showed a more rapid decline on the letter fluency test, a task especially sensitive to deficiencies in retrieval. The HD patients were also more impaired than DAT patients on a vocabulary test and on copying geometric figures. The observed double dissociations offer compelling evidence that aetiologically distinct forms of dementing illness result in different patterns of cognitive impairment. In contrast to patients with DAT, the poor performance of patients with HD on episodic and semantic memory tasks has been associated with a general retrieval deficit.82124 That is, although HD patients appear able to store and retain new information, they exhibit difficulty in initiating systematic retrieval strategies on fluency and recall tasks, whilst the structure of their semantic knowledge per se appears to remain relatively intact.2527
Whether aetiologically distinct forms of dementia result in qualitatively different patterns of cognitive impairment is a question of major theoretical and practical importance. Albert et al' and Cumming and Benson2 have proposed that dementia associated with primarily subcortical neuropathological changes (for example, progressive supranuclear palsy, Parkinson's Disease, Huntington's Disease) is characterised by a profile of intellectual impairment distinct from that seen in dementias which have their initial neuropathology in association cortices (for example, Alzheimer's Disease). Some studies, utilising standardised clinical batteries with patients in the advanced stages of their illnesses failed to uncover these proposed cognitive differences. 35 However, the more recent application of theoretically based tests, borrowed from experimental and cognitive psychology, have reported important qualitative distinctions among some types of dementia, especially between dementia of Alzheimer type (DAT) and
Huntington's Disease (HD)."'
The latter findings suggest that DAT involves a severe impairment in episodic memory (that is, memory for temporally specific events or episodes).'2 This deficit has been attributed to defective encoding,"' 1314 an increased sensitivity to proactive interference (that is, the effects of previously learnt material)8" and a rapid rate of forgetting."
Furthermore, DAT patients' numerous deficiencies in semantic memory,'2 which include impaired naming'7" and difficulty in generating specific exemplars (for example, dog, cat, lion) of abstract categories (for example, animals) on verbal fluency tasks81820 have been associated with a disruption of the hierarchical structure of semantic knowledge. In contrast to patients with DAT, the poor performance of patients with HD on episodic and semantic memory tasks has been associated with a general retrieval deficit.82124 That is, although HD patients appear able to store and retain new information, they exhibit difficulty in initiating systematic retrieval strategies on fluency and recall tasks, whilst the structure of their semantic knowledge per se appears to remain relatively intact.2527
Despite this growing evidence for a cortical-subcortical distinction, there have been a number of criticisms of the dissociation. Whitehouse28 stated that "the supporting evidence for the concept is weak, adequate systematic studies comparing different dementias have not been performed" and that "parallel comparison of several types of dementia, using neuropsychological instruments sensitive to a wide range of cognitive abilities" are required. After an extensive review of the literature, similar conclusions were reached by Brown and Marsden.29 They also addressed the importance of equating groups for their overall levels of dementia and suggested that long-term prospective studies of carefully matched cases are required to validate the cortical-subcortical distinction.
Although many of the most recent comparisons of DAT and HD have matched groups for overall level of dementia,7" 1 none have followed their patients longitudinally. To assess the issue of progression, our study compared the performances of DAT and HD patients, matched for overall level of dementia, on a battery of episodic and semantic memory tests on two occasions separated by at least 12 months. It was anticipated that DAT and HD patients would show their most rapid decline over the 12 month period on those tests most sensitive to the processes underlying their respective memory disorders. For instance, DAT patients should demonstrate their most rapid decline on tests assessing rate of forgetting and the integrity of semantic knowledge, whereas HD patients should be most affected over time on tests dependent heavily upon retrieval mechanisms. Tests of naming, verbal abstraction, vocabulary and number information were employed as indices of the status of semantic knowledge, whereas the learning and retention of a word list and figural stimuli served as measures of episodic memory. The subjects' capacity to retrieve information from semantic memory was evaluated with letter and category fluency tests.
Methods

Subjects
Three groups consisting ofa total of 42 subjects participated in the study: 14 HD patients (seven males, seven females), 14 patients with DAT (three males, 11 females) and 14 neurologically intact normal control subjects (seven males, seven females). Written informed consent was obtained from all subjects or the caregivers, where appropriate. All subjects were evaluated on entry to the study (Year 1) and 12 months later (Year 2).
The HD patients in the study had been previously diagnosed by a senior neurologist on the basis of a positive family history of the disease, the presence of involuntary choreiform movements and the presence of dementia. Subjects' responses were scored in accordance with the criteria described by Wechsler.37 VERBAL FLUENCY TESTS. A letter fluency 39 and a category fluency820 task were administerd to each subject. For the letter fluency test, the subjects were read three letters "F", "A", and "S" sequentially and asked to produce "as many different words as you can think of' that begin with the given letter. Years rapid decline on category fluency may be )A T) and indicative of a progressive deterioration in this e Visual domain. Similarly, the HD patients' very impaired performance on both fluency tasks may reflect the importance of retrieval processes for all such word generation tests. If delayed recall retrieval per se is impaired, it should matter it group effect, very little whether one uses phonemic, lexical e than the HD or semantic cues to guide the search processes. 0 100]. There
The vocabulary test yielded somewhat unexyears or the pected results. Although performance on this groups, again test also relies upon semantic knowledge the mely impaired HD patients were significantly more impaired nts at Year 1. than the DAT patients. This result cannot be evealed a sig-explained on the basis of different premorbid , 22) = 7-76, educational levels. Several factors may have call of figures, contributed; since scoring criteria for the test vas inferior to systematically reward more complete and effect of years elaborate responses, general psychomotor )ups and years slowing, retardation in the activation of associative semantic networks in HD2643 and dysarthria may all play some role in limiting these patients' responses. This test probably places greater demands on initiation and s, our findings retrieval mechanisms than the other measures produce sig-of semantic memory employed in the study. It of cognitive is highly unlikely that a motoric articulatory .) testing sig-defect accounts entirely for the impairment in pparent on the vocabulary since the HD patients' degree of rRT and recall dysarthria was minimal or mild in all cases, the BSRT (DAT vocabulary test was performed without time and category constraint, their performance on other lan-AT), the copy guage based tests (BNT and Number Informae than DAT), tion) remained stable over the course of the than DAT). study and there was no deterioration in their ent as the dis-performance on the copy part of the VRT declined more which clearly reflects motor function. n the BNT, As predicted, the DAT patients' perforilarities and mance on tests of verbal and figural episodic HD patients memory remained inferior to that of the DAT DAT patients patients' over the time course of the study. The results for the BSRT indicated that the DAT patients, in comparison to the HD patients, had proportionately greater impairment of longterm memory than ofshort-term memory. This difference is consistent with the fate of encoding, storage and retrieval processes in the two diseases. Since HD involves the relative preservation of encoding and storage"23 combined with severe retrieval deficits,21-24 access to information in both short-and long-term memory are negatively influenced. On the other hand, since DAT is characterised by severe deficiencies in encoding and storage," 13 14 very little new information is successfully transferred to long-term memory. This difficulty in establishing long-term stores results in the DAT patients' short-term recall being relatively superior to their long-term storage. For the VRT, the significant difference between the DAT and HD groups on the delayed, but not on immediate, recall of the figural stimuli confirms other reports of rapid rates of forgetting in DAT patients. ' 6 The failure to demonstrate a significantly different rate of decline between the patient groups on the BSRT and VRT was likely due to the floor effects imposed by the DAT patients' extremely impaired performance at Year 1.
Despite the DAT patients' significantly worse recall of the geometric figures on the VRT, their performance on the copy condition was significantly better than that of the HD patients. Although the HD patients' movement disorder clearly contributed to their copying impairment, these patients' well-documented visuo-perceptual and visuo-spatial deficits may also have played a significant role in their poor drawings. 64445 The present data have special relevance to the methodological criticisms recently levelled against neuropsychological studies in which groups of patients with aetiologically distinct dementing diseases are compared. 28 29 As noted by Brown and Marsden, it is essential that all subjects fulfil strict diagnostic criteria and that groups be matched for their overall level of dementia. Furthermore, they stressed that although cross-sectional studies can offer a degree of support for the proposed qualitative distinctions between types of dementia, longitudinal studies are required to confirm the validity of such findings. This study addressed these issues. The patients met rigorous diagnostic criteria, and were carefully matched on an individual matched-pair basis for their overall level of dementia. The longitudinal analyses showed that differences in test results between the groups either remained consistent or became accentuated with time. Since DAT and HD characteristically afflict patients of very different ages it is not possible to perform cross-sectional or longitudinal studies on agematched patients with the same overall level of dementia. However, the difference in age between the groups actually accentuates the cognitive distinction and thereby strengthens the overall conclusions. On the basis of age, it would be expected that the DAT groups' performance on virtually all tests would be inferior to that of the HD group, whereas the reverse was found on a number of tests. Furthermore, the more rapid decline in the DAT patients' performance on measures of semantic memory cannot be explained on the basis of ageing since the age-matched normal controls showed no decline on any of the tests over the course of the study.
On a practical level the results of this study highlight the limitations of brief global cognitive assessment scales in patients with early dementia. Although many of the DAT patients scored above the normally accepted cut-off (24) for dementia on the MMSE33 when more sensitive tests of episodic and semantic memory were applied all subjects showed significant impairment.
In conclusion, the observed double dissociations between semantic and episodic memory processes in DAT and HD offer compelling evidence that these diseases do indeed produce qualitatively different patterns of cognitive impairment. The data also lend support to the storage-retrieval dichotomy proposed for cortical and subcortical dementing diseases.2 Semantic knowledge may depend primarily upon the integrity of cortical association areas, whereas the ability to initiate systematic retrieval may be compromised by basal ganglia dysfunction. Before the concept of cortical and subcortical dementia can be fully accepted, however, further detailed longitudinal comparisons are needed using patients with other subcortical diseases, such as progressive supranuclear palsy and Parkinson's Disease.
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